Food safety is one of the residents' initial demands in daily life, and the negative perception of food safety potentially leads to public panic and dissatisfaction with government performance. Existing literature only focused on certain regions in China by using different indicators, and their results varied and lacked comparability. This paper explores influencing factors of the public's satisfaction with food safety by conducting a nationwide survey in China. Factors cover several demographic variables while considering the nature of governments to reveal the difference among provinces. The results show that demographic factors such as gender, age, type of residence, education, and census register are positively correlated with food safety satisfaction, while annual income is not significant. Evaluation of government regulation efforts has a positive correlation with food safety satisfaction. People with higher trust in the government show higher satisfaction with the food safety situation. On the province level, per capita GDP, per capita food safety fiscal expenditure, and food safety fiscal expenditure level are positively correlated with food safety satisfaction. The empirical findings are helpful for government regulations; we thereby discuss our analytical results and suggest some governmental policies.
Introduction
Food safety has been raising the public's concerns during the past few decades, and public regulators all around the world are facing significant challenges to ensure food safety and public health. For instance, food safety issues such as BSE disease, bacterial outbreaks, and GMOs have forced the UK government and food industry to take steps to rebuild public confidence [1] . In China, food safety has become a salient issue in the last 10 years along with the fast-growing economy and environmental problems. More food safety scandals have been exposed to public view such as poisonous ginger, gutter cooking oil, and so forth. In particular, the melamine milk scandal in September 2008 [2] revealed the ineffective regulation by the government. The Chinese people were shocked to learn that melamine, a chemical used in plastics, had been found in domestic infant formulas. Young children were experiencing adverse health impacts including death, and more than 290,000 people (mostly infants and young children) had been poisoned. Public trust in domestic food safety has been challenged consistently through these repeated food safety risks. During the 21st Meeting of the Standing Committee of the 11th National People's Congress on June 29, 2011 , the inclusion of food safety was proposed in the "national security" system, which indicated that the issue of food safety was becoming one of the most important focuses in China and was considered to be a threat to national security [3] . However, according to the 2015 Pew Global Survey, food safety was still a primary problem in China [4] .
Public perception of food safety is closely related to the current situation of food safety regulation and also the satisfaction of government efforts. While food safety remains one of the prominent social problems, food safety incidents are more likely to be perceived by the mass as a failure of public policy and administration inspection [5] . Therefore, it is crucial to understand public food safety satisfaction for the government. In China, due to the authoritarianism control of the government and the lack of social actors' participation, the government is the main agent of food safety regulation. Especially, local governments take the main responsibilities of food safety inspection and implementation of relevant regulations [6] . With the very frequent occurrence of food safety incidents in China, the public's food safety satisfaction is declining, and the government is losing credibility. Understanding what factors drive citizen satisfaction regarding food safety is essential to public policy and to effectively deal with food safety issues [7] .
Therefore, food safety satisfaction, which reflects public perception of the status quo of food safety regulation, becomes a vital window for the Chinese government to grasp and improve the status quo of food safety policy and regulation. To enhance people's food safety satisfaction is not only the purpose of government food safety regulation but also a necessary measure to improve its credibility [8] . Our research is attempting to explore which factors influence the public's food safety satisfaction and to what extent they are determinant in the whole country.
In previous research, many residents' demographic factors such as age, gender, education, income, and so on have been confirmed to have significant impacts on food safety satisfaction. However, their research areas are limited to specific regions, especially provinces. If we expand the scope to the whole country, are the effects of these influencing factors still significant? Furthermore, in this article, we intend to examine the effect of individual factors while taking governments as agents into account. Our motivation derived from existing literature on food safety satisfaction in China; we suppose that some factors from the governmental perspective could partly explain why their results differed. The differences caused by the level of economic development and government resources between provinces could be a reasonable explanation, which has been long neglected in research. Thence, we take provinces as a higher level to explore whether provincial factors could affect public food safety satisfaction. This article attempts to answer the above questions with nationwide ABS (Asian Barometer Survey) survey data in China, finding out factors from both resident and province levels.
Food Safety and Public Satisfaction
Food safety, as a widespread issue, has raised the attention of the regulators and researchers all around the world. For the government, it is about how people perceive the government and even the country [9] . It is important to assess public perception of the status quo of food safety for the governments in order to cope with the emergence of increasing food safety risks in such a context. Therefore, governments should attach importance to public food safety satisfaction when they are promoting fast economic growth.
Public service satisfaction has been used and practiced as the indicator of public service quality by many countries. The concept of public service satisfaction stems from "customer satisfaction", which is a measure of how well a product or service provided by a company or organization can satisfy a customer's expectations [10] [11] [12] . Since the 1970s, customer satisfaction has gradually been introduced into the public management field as the public's evaluation of government services, including the SERVQUAL in Sweden and the ACSI (American Customer Satisfaction Index) in the US [13] [14] [15] . For instance, the ACSI model was applied to examine the drivers of overall satisfaction with local government services in New York City. It was found that the perceived quality of certain public services, such as public schools, the police, and transportation, are the most salient drivers of satisfaction, and the significance of each service varies across income, race, and geography [16] . In the case of food safety, customer satisfaction is used more in the analysis of business and customer behavior where the "customer" means the real customer in commercial activities [17] [18] [19] rather than citizens to the public services. In China, such a tendency of introducing customer satisfaction has attracted attention. Building a service-oriented government is placed at the center of the 12th Five-Year Plan, which demands challenging the governance philosophies, capacities, and competencies of the Chinese government at every level [20] .
Public satisfaction on certain public services, such as public health, public transportation, and public housing, has been studied [21] [22] [23] ; they emphasized the application of satisfaction in measuring public perception of government services. Scholars have commenced to address the importance of food safety issues and investigate the status quo of public food safety satisfaction. However, the results are not satisfied by all means, demonstrating that the general public's satisfaction with food safety was at a low level in the main cities of China, including Beijing, Hangzhou, and Chongqing. A study of Beijing residents' food safety satisfaction examined the effect of several factors, including trust in government, scientists and food producers, experiences related to food safety risks, risk perception, and demographics, such as gender, age, income, and so on [8] . By using the GLM (General Linear Model), the researchers found that trust in government and scientists was positively related to food safety satisfaction, food safety incidents had a negative relationship with residents' satisfaction, and individuals with higher educational background tended to have lower food safety satisfaction. Other researchers analyzed residents' food safety satisfaction and influencing factors in urban Hangzhou by using SEM (Structural Equation Modeling), and it was found that the overall satisfaction degree was 63.89 (out of 100), and the satisfaction of residents on the use of additives, pesticide residues, heavy metals, law enforcement, and regulatory system was low [24] . Based on a survey in Chongqing, the results showed that factors including production and processing, harmful substances, safety supervision, product certification, and food quality were five key factors that affected food safety satisfaction [25] . However, the sample size was only 400, which could have led to biased results. Existing literature on public food safety in China is insufficient. Research used different indicators on public food safety satisfaction in China and were focused on specific regions, which led to varied results and lack of comparability. Additionally, there were few studies that covered the whole country. Further, the differences between regions were long neglected by researchers in China, and scholars only stayed in the simple distinctions such as the difference between the east and the west, urban and rural areas [26] . Fisher [27] found that regions with higher Medicare spending achieve more satisfaction. Kunimitsu [28] also verified that regional factors such as economic revitalization, social capital, public facilities for basic human needs, and reputation could affect the satisfaction of residents in Japan. Thus, we suppose that factors from the governmental perspective could be explanations for these differences.
This article aims to analyze public food safety satisfaction in China with national survey data and try to compare satisfaction degrees of different regions. We expect to acquire a more in-depth understanding on differences among regions in the effect of influencing factors from the resident level and the province level.
Resident Level
Individual factors of how people perceive the current situation, including gender, age, and other demographic characteristics, are examined by various studies [29] [30] [31] [32] [33] . Previous studies have proven that individual differences in food safety perception are related to many demographic characteristics, including age, regional, socio-economic, or gender distinctions [34] . First, gender is an important determinant of risk perception across a variety of health and environmental risks and concerns [35, 36] . Dosman [19] found that women tend to perceive more risk than men and this could be interpreted as women being responsible for household food preparation and purchases. Compared to males, who are not responsible for household food procurement and preparation, females perceive higher risks in food safety issues and have lower satisfaction. Secondly, it is found that people's perceived personal responsibility for food-related safety increases with age [37] , and there is also a positive relationship between the perception of food safety risks and age [38, 39] . Therefore, we propose that there is a relationship between age and food safety satisfaction as the more risks people perceive, the lower the satisfaction they would have.
Thirdly, according to many food consumption studies, it is expected that people with higher income are more likely to purchase food with safety labels, thus they are more aware of potential risks, as well as education, which enriches people with knowledge and abilities to acquire related information on food safety [17, [40] [41] [42] . However, in a study of citizens' food safety concerns across Chinese cities, the researchers also found that family income was not significantly related to food safety concerns [43] .
Fourthly, type of residence has been often considered in research on food safety perceptions which examines the differences that are caused by residence [40, 44, 45] . However, the distinctions of residence are urban and rural in most of the cases. In China, this distinction can be measured by a "census register" which is divided into agricultural and nonagricultural [46] . In a rural area, residents with agricultural census register are self-sufficient because they do their own farming and are less dependent on food sold in the market which could have potential risks. We also wondered whether the size of residence (i.e., dividing the type of residence into city, town, and village) could affect public food safety satisfaction as food safety risks increase with the size of residence. Based on the results of previous research, we choose to include the following demographic variables in our resident-level analysis: gender, age, income, education, type of residence, and census register. The hypotheses are as follows: Hypothesis 1. All else being equal, females, people who are older with higher IE (income and good education experience) tend to have lower satisfaction than males, who are younger with lower IE. Trust is an essential indicator regarding public administration, especially for public satisfaction with governments and their policies. It is believed that there is a positive relationship between public service performance and trust in government, that is, better-performing public services will lead to increased satisfaction among their users, and this, in turn, will lead to more trust in government [47] . Similar to food safety satisfaction, if people hold higher trust in the government, they may perceive higher satisfaction. Through various studies on evaluation of public services, citizen (or user) satisfaction is one of the critical indicators of government performance [33, 48, 49] . Citizen evaluation on government performance could have a significant impact on attitudes towards administration affairs and also their trust in government. With regards to food safety in China, as the government is the main responsible actor of food safety supervision, the evaluation of government regulation efforts may affect public food safety satisfaction. The better evaluation a person gives to the government, the higher the possibility he or she has to be satisfied with the current food safety situation. Therefore, we propose two hypotheses: Hypothesis 3. People who trust the government more tend to have higher satisfaction with food safety than those who trust the government less.
Hypothesis 4.
People who have a more positive attitude on the government's regulation performance tend to have higher satisfaction on food safety than those who negatively evaluate the government's regulation performance.
Province Level
Previous research paid some attention to the impacts of macro factors on food safety satisfaction. Some Chinese scholars tried to examine this kind of impact by focusing on divided regions such as the east and west. For instance, it was found that the food safety satisfaction of the eastern residents is lower than that of the centre residents, and the satisfaction of the residents of the central region is lower than that of the residents of the western region in a nationwide survey [26] . However, which are the real factors behind the division of the east and the west? There may be differences in resources and the level of economic development in different regions which are influencing factors from a higher level rather than individual differences.
Thus, we intend to examine the effect by taking provinces as our research objects to see whether the province-level factors could have a significant effect on public food safety satisfaction. As for the level of economic development, our analysis includes per capita GDP as there are disputes over the impact of a nation's income on life satisfaction [50] , because it is expected that the relationship is positive, while in many types of research, it is negative [51] . In the case of Chinese food safety satisfaction, per capita GDP of each province could be a proper indicator to examine the relationship between the level of economic development and public food safety satisfaction in different provinces. Likewise, the relationship between government resources and public service quality has been studied. Boyne [52] found that a positive relationship between financial resources and service performance was more supported through a meta-analysis of existing research. With higher financial inputs, government performance will be better and public satisfaction will be higher. We measured government resources with two variables, per capita food safety fiscal expenditure and food safety fiscal expenditure level, to examine whether an increase in government resources will lead to the increase of public food safety satisfaction.
Hypothesis 5. Government efforts of investment in food safety positively affects the public's satisfaction over food safety.
Relations between Two-Level Factors and Public's Satisfaction of Food Safety

Data and Measures
First, we used the Chinese dataset of the fourth round of the Asian Barometer Survey (ABS) (Data analyzed in this article were collected by the Asian Barometer Project (2013-2016), which was codirected by Professors Fu Hu and Yun-han Chu. The Asian Barometer Project Office (www.asianbarometer.org) is solely responsible for the data distribution. The authors appreciate the assistance in providing data by the institutes and individuals aforementioned. The views expressed herein are the authors' own.) through July 2015 to March 2016 (The ABS survey in mainland China was conducted by 12 universities. After interviewer training, the field interviewing was launched in full scale on July 1, 2014. There must be at least five more call-backs before declaring the particular respondent as nonresponse. The quality of data was strictly controlled through three rounds of review. Entry of raw data was performed by specialists, beginning on December of 2015, and data cleansing began on March 15, 2016. The final database and coding manual were completed on 20 June2016.). In the selection of samples, 125 primary sampling units (PSU) in total were drawn across the whole nation as the Census Yearbook from the National Statistics Bureau served as the primary source. The respondents were randomly selected by a representative sampling method of probability proportional to size (PPS) and only residents aged 18 and above who have resided in the surveyed community for no less than one month were recruited. A total of 7500 samples were drawn in the field; among them, 6013 were eligible, and the response rate was 67.65%. In mainland China, 4068 valid samples of respondents were obtained. The reliability and validity have been tested. Second, considering the respondents' perceptions were based on previous situations, especially the most recent year i.e., 2014, and taking the time lag of governmental resources (fiscal expenditures) into account, the data for the province level were from the 2015 China Statistical Yearbook and final accounts of fiscal expenditures of general public services in the provinces in 2015. The yearbook is annually published by the National Bureau of Statistics of China and is a collection of statistics comprehensively reflecting the economic and social development of China. Data in the 2015 China Statistical Yearbook comprise a series of indicators from 2014, covering the nation and its provinces, autonomous regions, and municipalities. Table 1 summarizes demographic characteristics of the sample. The dependent variable of public food safety satisfaction was measured on a scale from 1 (very bad) to 10 (very good) by the question "What score would you use to evaluate your satisfaction of the current food safety situation?" Level-1 variables include demographic variables, trust in local government, and evaluation of government regulation efforts. Demographic variables such as gender, age, education, census register, and type of residence were measured in different ways. Gender was measured as either 0 (female) or 1 (male). Census register was also measured as either 0 (agricultural) or 1 (nonagricultural). Age was measured on a scale from 1 (18-29 years) to 5 (over 60 years). Education was measured by the years of education. Type of residence was measured on a scale from 1 (Village) to 4 (Major city) sorted by resident population. We measured trust in local government by the question "What score would you use to evaluate your trust in local government on a scale from 1 (very low) to 10 (very high)?" The evaluation of government regulation efforts was measured by asking respondents to answer the question "What score would you use to evaluate the efforts of government regulation from 1 (very low) to 10 (very high)?" Level-2 variables include per capita GDP, food safety fiscal expenditure level, and per capita food safety fiscal expenditure; food safety fiscal expenditure level indicates the proportion of provincial food safety fiscal expenditure to total fiscal expenditure.
Descriptive Statistics
We observed from Table 1 that there were slightly more female than male respondents; according to the sixth national census, the ratios of male and female were 51.27% and 48.73%, respectively. We observed that people over 60 years old accounted for 28.15%, which was higher than the national ratio of 16.83%. At the same time, the sample resided mainly in the countryside; 75.5% of respondents held agricultural census register which accounted for 70.86% in the sixth national census. The proportion of people with different education attainments took up 43.13% (primary school), 29.77% (middle school), 15.67% (high school), and 11.43% (college and above); the samples' educational level basically reflected the general situation of the national populations (the number of citizens with college and postgraduate education accounted for 8.92% of the whole population). As Table 2 shows, there was a huge standard deviation of the sample's annual income, and the averages of trust in local government and evaluation of government regulation efforts were 5.912 and 5.967, respectively, which are at a medium level. We found that the mean of overall food safety satisfaction was 5.509 and the average satisfaction degree of each province is shown in the following table (Table 3 ). The five provinces with the highest satisfaction with public food safety were Yunan, Guizhou, Gansu, Guangxi, and Shanxi, while the lowest five provinces were Hebei, Inner Mongolia, Shanghai, Shaanxi, Jiangsu. 
Empirical Analysis and Results
Our dataset includes 4068 respondents from 26 provinces on the resident level who are clustered within provinces; individuals within the same province are correlated with each other. If we apply the traditional regression model, the underlying assumption of OLS will be violated. Thus, we analyze the influencing factors by using HLM (Hierarchical Linear Model). With regards to HLM, it is a tool for appropriately analyzing such clustered data [53] and can obtain statistically efficient and unbiased regression result estimates [54] . In our case, we observed significant provincial differences in satisfaction from Table 3 , and there could be effects from provincial variables. Hence, our study applied HLM analysis to study public food safety satisfaction. We began the analysis by observing that there was a significant difference between the individual and the individual's group (i.e., province level) through the null model (Model I). The null model was used to measure the contribution rate of the two levels for our dependent variable which excludes any explanatory variables on two levels.
Resident level: Y ij = B 0j + r ij Province level: B 0j = G 00 + U 0j , where Y ij is the dependent variable representing food safety satisfaction of the ith respondents in the jth province. B 0j is the mean of food safety satisfaction in the jth province. The variance of r ij denotes the change between groups. G 00 shows the total mean of our dependent variable and U 0j represents the change in a group. The estimates of the variances on the resident and province levels were 4.394 and 0.232, respectively. We determined the level of overall variation caused by province-level variables by the intraclass correlation coefficient (ICC), which is the proportion of province-level variance in the total variance. The ICC value was 0.050, demonstrating that provincial variables contributed 5% difference to the dependent variable. The result was significant (p < 0.01), denoting that both residentand province-level variables could explain food safety satisfaction and should be further analyzed by HLM. Thus, H 1 and H 2 have been tested and accepted.
Model II included all resident-level variables but not province-level variables to build the random parameter regression model. Table 4 shows the result of Model II. The random effects of gender, age, annual income, and education were insignificant, and all resident-level variables had a significant fixed effect on the dependent variable. Thus, we added province-level variables including per capita GDP (GDP), food safety fiscal expenditure level (EL), and per capita food safety fiscal expenditure (FE) into the model to construct the complete model (Model III) and also resident-level variables. As Model II has shown, we only added random items to the four resident-level variables (i.e., type of residence, census register, trust in local government, and evaluation of government regulation efforts). Finally, we obtained the complete model as follows:
Resident level: Y ij = B 0j + B 1j (Gender) ij + B 2j (Age) ij + B 3j (Income) ij + B 4j (Education) ij + B 5j (TR) ij + B 6j (CR) ij + B 7j (TG) ij + B 8j (EG) ij + r ij Province level: B 0j = G 00 + G 01 (GDP) ij + G 02 (FE) ij + G 03 (EL) ij + U 0j B 1j = G 10 The results (Table 5 ) indicated that males had higher food safety satisfaction than females. As the age increased by 1 unit, their food safety satisfaction raised by 0.249 units. However, the influence of annual income on food safety satisfaction was not significant (p > 0.1) after adding province-level variables into the model. People's satisfaction with food safety decreased by 0.298 units when education years rose 1 unit. Thus, Hypothesis 1 is partly supported. Compared with citizens who lived in the village, those who lived in higher levels of residence were more likely to hold a pessimistic view on food safety situations. Similar to the type of residence, people who held nonagricultural census register had lower satisfaction. Therefore, Hypothesis 2 is supported by our survey data. Trust in government and evaluation of government regulation efforts had a positive correlation with food safety satisfaction. As they scored higher, their satisfaction degree increased. Therefore, our empirical study supports Hypothesis 3. Model III tested the effects of province-level variables. Per capita GDP owned a negative correlation with food safety satisfaction. Hypothesis 4 was rejected. Both per capita food safety fiscal expenditure and the level of food safety expenditure were positively correlated with food safety satisfaction. More expenditure could lead to higher satisfaction degree. Thus, Hypothesis 5 is accepted. The results were partially consistent with findings in previous research. 
Discussion and Conclusions
This article explored how resident-and province-level variables impacted public food safety satisfaction and added theoretical and empirical knowledge on public food safety perception. We used HLM to verify the relationship between variables and found direct impacts from both resident and province levels. Several significant results have been found through our empirical analysis. Public food safety satisfaction in China was 5.509 (out of 10), which is not a satisfactory result, and more data is needed to explore how the satisfaction status varied before and after the year 2015. We found a significant gap between provinces. For instance, the 10 provinces with the highest satisfaction concentrated in the midwest of China, while 8 out of the 10 lowest provinces concentrated in the more developed region alongside the eastern coast, which revealed the imbalance between provinces. The results were consistent with Wang's [26] findings that public food safety satisfaction was declining from the east to the middle to the west. According to our result, those provinces with higher per capita GDP had lower food safety satisfaction, which supports that regional income increases led to satisfaction decreases [51] . On the one hand, it is vital to enhance food safety satisfaction in eastern provinces; on the other hand, the economic development in western provinces is essential to the whole country but, accompanied by the decrease of public satisfaction on food safety and other public services, it will be a dilemma for the government to solve.
Our results proved the significant but neglected influencing factors from the province level, especially food safety fiscal expenditure. Consistent with Boyne [52] , the allocation of government resources had a positive relationship with government performance on public service. In turn, public satisfaction was improved. As the government increases expenditure on food safety, the public perceive more efforts and have a higher evaluation of the government, which is consistent with our individual variables. In addition, higher per capita GDP leads to lower satisfaction because the economic development will bring more food safety risks and also higher requirements for food safety. Demographic variables had substantial effects. Because of the traditional family division of responsibility, females undertake the responsibility of food procurement and processing, which leads to more attention to food safety from females than from males. It will be interesting to explore food satisfaction of urban and rural females in further studies because rural females assume heavier "food responsibility" than those from an urban area. We also found that elderly people have higher food safety satisfaction than younger people; the result was contrary to our expectations and other research [38, 39] , which could be explained by most of our elderly respondents living in a rural area where there are lower risks and lack of information.
Another important finding is that after adding province-level variables, the effect of annual income declined to an insignificant level. This finding indicates that previous models eliminated the differences between provinces and transferred the provincial effect into individual factors. Our empirical evidence shows that type of residence was correlated to food safety satisfaction. It is primarily because of the aggregation effect of the city and the information access of urban residents. The aggregation effect of the city makes the food industry more complicated. It is difficult for ordinary consumers to access all aspects of food production, processing, and circulation, which increases the consumer's distrust and food safety risks. Moreover, food safety incidents are more likely to occur and lead to wide-ranging impacts in cities. The information access also allows urban residents to know more about potential food safety risks and raise their requirements for food safety. This result denotes that the government should focus on regulation in cities to lower the risks. Our model has limitations in identifying urban and rural differences, to grasp the general situation across the country. It should be noticed that there is a huge disparity between urban and rural development, such as education, income, and other demographics, as well as government resources [55] [56] [57] , and the disparity has a profound impact on food safety satisfaction. These gaps require the government to respond separately to each. Future research should focus on the comparison between urban and rural samples.
We also confirmed that trust in local government and citizens' evaluation of government regulation efforts are positively correlated with their satisfaction, as other research has proven. In the context of China, the government is the main provider in charge of every public service. It is essential for the government to enhance its credibility and ability to cope with public affairs. The effect of resident-level variables has been verified through our empirical analysis, and it should be noted that public food safety satisfaction is a kind of dynamic, changing cognition. Further research should be carried out to explore the variation of public food satisfaction in different years. It is necessary for the government to understand the public's food safety demands in a timely and targeted manner, and to use satisfaction as a vital window to understand public opinion and eliminate possible problems.
